Patterns of sex steroid and gonadotropin secretion in aging female rats.
Serum estradiol, progesterone, LH, and FSH were determined by RIA in 20- to 30-month-old constant estrous (CE), irregular pseudopregnant (PP), and anestrous (AS) female rats and from 4- to 5-month-old cycling female rats. Disruption of the estrous cycle in aging rats was associated with major changes in secretion of pituitary gonadotropins and ovarian steroids. None of the old rats, in contrast to the young rats, showed cyclic changes in any of the hormones studied. Serum progesterone was much higher in the PP than in the other two old groups, serum estradiol averaged somewhat higher in the CE than in the other two aged groups, and all four hormones were lower in the AS rats than in any other group. Basal serum FSH values were higher in the old CE rats than in either of the other old age groups and were slightly higher than in young rats on the afternoon of proestrus or morning of estrus. Serum FSH values were lower in the old PP and AS rats than in young rats on the afternoon of proestrus or morning of estrus. Serum FSH values were lower in the old PP and AS rats than in young rats on the afternoon of proestrus or morning of estrus. Serum values in the old CE rats were about the same as in young rats on the morning of proestrus or estrus, about the same in old PP rats as in young rats during diestrus, and were undectable in old AS rats. Since the ovaries of old rats are capable of near normal function under appropriate gonadotropic stimulation, it is concluded that the major cause for cessation of regular estrous cycles in old rats lies in altered hypothalamo-pituitary function.